The relationship between the pituitary gland and insulin secretion in animal models of obesity has been under investigation in this laboratory for a number of years (BeloffChain et al., 1975 (BeloffChain et al., , 1979 (BeloffChain et al., , 1980a . This work has established that the pituitary pars intermedia of the genetically obese mouse (o6/06) secretes the corticotropin-like intermediate-lobe peptide ('CLIP') described by Scott et al. (1973) as well as four other peptides that cross-react with a C-terminal corticotropin ('ACTH') antiserum. Only one of these peptides has been shown to have insulin-releasing activity, and has been called /?-cell-tropin (Beloff-Chain et al., 1980~) . The biological activity of P cell-tropin has been studied in micro-dissected islets of homozygote lean (+/+) mice, in collagenase-prepared islets maintained for 48 h in culture and in the perfused rat pancreas.
With the latter preparation it has been shown that a perifusate, prepared from the pituitary of lean mice (+/+), has insulinreleasing activity, but this is significantly lower than that found in the obese mouse. An intraperitoneal injection of 0.2g of glucose increased the insulin-releasing activity of the pituitary of lean mice as measured on micro-dissected islets.
A perifusate of the ob/ob-mouse neurointermediate lobe has been shown to potentiate the second phase of insulin release by high glucose concentrations ( 1 6 . 6 m~) (Dunmore & BeloffChain, 1981) .
There is evidence that /?-cell-tropin is present in the plasma of ob/ob mice (A. Beloff-Chain, N. Billingham & M. Cawthorne, unpublished work).
Results and discussion
In all the experiments described below P-cell-tropin was determined by a radioimmunoassay method with a C-terminal corticotropin antiserum, raised to synthetic corticotropin-( 17-39)-peptide fragment. The latter peptide was used as standard. The biological activity was tested on the perfused rat pancreas.
Separation of P-cell-tropin by Bio-Gel chromatography. The separation of P-cell-tropin from a perifusate of the pituitary neurointermediate lobe of the obese mouse by Bio-Gel chromatography has been described by Beloff-Chain et al. (1980~) . In the present work larger quantities (about 2pg) of P-cell-tropin were prepared by incubating the neurointermediate lobes for 6 h as described in the legend to Fig. 1 . At the end of the incubation period the medium was immediately applied to Bio-Gel P2 and Bio-Gel P6 columns (Fig. la) . To carry out a further purification fraction nos. 64-75 were pooled, freeze-dried, redissolved and run a second time on the Bio-Gel columns (Fig. 16 ). The second fractionation produced a peak of P-cell-tropin, with any contamination by other immunoactive peptides confined to the leading edge, so fractions 69-75 were pooled and freeze-dried.
Potentiation of insulin release by glucose with puriJied P-cell-tropin. The preparation of purified /?-cell-tropin described above was tested on the perfused pancreas in the presence of a Fraction no.
Fig. 1. PuriJication of P-cell-tropin by geljltration Neurointermediate lobes of obese (o6/06) mice were incubated in ten groups of five neurointermediate lobes for 6 h in 200p1 of Dulbecco's modification of Eagle's medium. The incubations were performed in plastic disposable 5ml tubes in a shaking water bath at 37OC. The tubes were thoroughly gassed with O,/CO, (19 : 1) and securely stoppered. The incubation medium was removed after the incubations were completed, and applied to a Bio-Gel P2 column (1.5 cm x 30cm) and a Bio-Gel P6 column (1.5cm x 90cm) in series at 4OC. The columns were equilibrated with 5% (v/v) acetic acid containing 0.02% (w/v) bovine serum albumin. The flow rate was 3.0ml/h, and 30min fractions were collected. (a) Fractionation of incubation medium; (b) second fractionation of fractions 64-75. high glucose concentration (16.6 mM). The results given in Fig. 2 show that the potentiation of the second phase of insulin release was similar to that previously reported with the neurointermediate-lobe perifusate from obese mice (Dunmore & Beloff-Chain, 1981) . This effect suggests that the relatively high activity of /3-cell-tropin in obesity coupled to the hyperglycaemia usually present could be an important contributory factor in the hyperinsuhaemia generally associated with obesity.
Separation of /?-cell-tropin by aflnity chromatography.
/?-cell-tropin, isolated as described above on Bio-Gel columns, was separated by affinity chromatography on Sepharose B coupled to the C-terminal corticotropin antiserum. The bound 596th MEETING, LANCASTER peptide was eluted from the column at pH3, and shown to have biological activity on the perfused pancreas. This is further evidence that the active insulin secretagogue under investigation, P-cell-tropin, has cross-reactivity with this antiserum.
Purijcation of /3-cell-tropin on reverse-phase high-pressure liquid Chromatography (h.p.1.c.). The final step in the purification of /?-cell-tropin was on reverse-phase h.p.1.c. As the preparation from the Bio-Gel columns contained significant amounts of albumin, this was first removed by ion-exchange chromatography. A DEAE-cellulose column was used, and the P-cell-tropin that bound to this was eluted at pH3. This preparation was run on reverse-phase h.p.l.c., its position again being determined by radioimmunoassay (Fig. 3) .
It had previously been shown that acetylation of P-cell-tropin does not affect its antigenic properties, suggesting that these do not depend on the N-terminal segment of the peptide. To confirm that the peak obtained on h.p.1.c. was a pure peptide, this was acetylated and then re-run on the column; the position of the peak moved after acetylation and only one peak was present (Fig. 3) . Preliminary results have shown that acetylation inhibited the biological activity: this finding if confirmed would show that the insulin-releasing activity depends on the free N-terminal amino acid.
Fraction no. Fig. 3. Separation of normal and acetylated 8-cell tropin by reverse-phase h.p.1.c. A sample of pcell-tropin was acetylated by mixing an equal volume of aqueous peptide solution with a mixture of methanol/ acetic anhydride (3 : 1, v/v) for I5 min. Samples of acetylated and non-acetylated @cell-tropin were applied to a Waters highpressure liquid chromatograph with a pBondapack column (25cmx0.8cm) and a 30min linear gradient from 1:9 (v/v) to 2 : 3 (v/v) of propan-1-01/5% (aq.) acetic acid was used at a flow rate of 1 ml/min at ambient temperature; 2 min fractions were collected. The peptides were detected by immunoassay.
represents the elution of normal P-cell-tropin and, W the elution of acetylated p-cell-tropin.
Amino acid composition. /l-cell-tropin is at present being prepared and purified as described above to determine the amino acid composition.
Influence of proteolytic enzymes and peptidases on the cross-reactivity of P-cell-tropin with C-terminal corticotropin antiserum. Conclusive proof that the activity in the fractions studied was due to a peptide came from studies in which &cell-tropin was treated with trypsin, elastase, carboxypeptidase Y and leucine aminopeptidase. Approx. long of P-cell-tropin was incubated with 1Opg of the enzyme for 1 h at 37OC, and then an immunoassay was performed on the sample. Controls with boiled enzyme showed no change in the amount of P-cell-tropin, and controls with corticotropin-like intermediate-lobe peptide showed that the enzymes, when diluted out, did not affect the assay. Each enzyme examined removed some immunoactivity, demonstrating that the immunoactive substance was a peptide. The amount of destruction was as follows: trypsin, 66%; elastase, 95%: carboxypeptidase Y, > 99%; leucine aminopeptidase, 43%. 
